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(57) ABSTRACT

A light single button multi-function electric hammer com-
prises a body, a motor, a rotation set assembly, a cylinder
assembly, a torque spring, a knob, a gearwheel and a trans-
mission mechanism of torque clutch. The transmission
mechanism comprises a pinion, a gear clutch, a middle shaft,
a hammer crosspiece clutch, a swing rod bearing and a pri-
mary gear. The pinion is movably fitted with the middle shatft;
the pinion meshes large end teeth of the gearwheel and
matches with the inner teeth of the gear clutch. The gear
clutch meshes small end teeth of the gearwheel and is fitted
with the teeth shaft of the middle shaft. The gear clutch and
the hammer crosspiece clutch are movably fitted with the
teeth shaft of the middle shaft. The knob is connected with an
operating mechanism linked to the large teeth end of the
gearwheel, the gear clutch and the hammer crosspiece clutch.

2 Claims, 13 Drawing Sheets
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1
LIGHT SINGLE-BUTTON
MULTIFUNCTIONAL ELECTRIC HAMMER

This is a U.S. national stage application of PCT Applica-
tion No. PCT/CN2010/070975 under 35 U.S.C. 371, filed
Mar. 10, 2010 in Chinese, claiming the priority benefit of
Chinese Application No. 201010100705.2, filed Jan. 21,
2010, which is hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to an electric tool, and more
specially relates to a multifunctional electric hammer.

DESCRIPTION OF THE PRIOR ART

With the development of the industry of power tools,
people have more and more demand for the functions of
power tools than ever. The four functions of an electric ham-
mer, comprising the four functions of single hammering,
single drilling, hammer drilling and single hammer angle
adjustment, are well received by many users. However, slow
single drilling speed has always been a shortcoming of elec-
tric hammers. Although the functions of an electric hammer
can be switched with one button, yet it is difficult to achieve
these functions because of its complicated structure, high
manufacturing cost and short service life. It is inconvenient
for operators to use the single drilling function because of the
slow rotational speed under the condition of unchanged gear
ratio.

SUMMARY OF THE INVENTION

Accordingly, in order to overcome the above shortcomings
of the complicated structure, high manufacturing cost and
short service life existed in electric hammers occurring in the
related art, a first object of the present invention is to provide
a light single-button multifunctional electric hammer with a
simple and reasonable structure, an easy and flexible function
switch, low cost, safe and reliable performance.

The technology scheme of the present invention to solve
relevant problems is as follows:

A light single-button multifunctional electric hammer
comprises a hammer body, a motor, a rotary bush assembly, a
cylinder assembly, a operating mechanism and knobs. The
motor, rotary bush assembly, cylinder assembly and operat-
ing mechanism are installed in the hammer body. The knobs
and paddle shifter assembly are interlocked. The light single-
button multifunctional electric hammer also comprises a bull
gear and a transmission mechanism. The bull gear comprises
a heel (large) end teeth part and a toe (small) end teeth part.
The heel end teeth part take the form of a heel end gear with
multiple teeth. The toe end teeth part take the form of a toe end
gear with few teeth than the multiple teeth of the heel end
gear. The torque clutch transmission gear comprises a pinion,
a gear clutch, a middle shaft, a hammering gear clutch, a
swing rod bearing and a primary gear. The pinion and middle
shaft movably fit. The pinion is engaged with the heel end
teeth part of the bull gear and is engaged with an inner gear of
the gear clutch. The gear clutch is configured to fit with the toe
end teeth part of the bull gear and middle shaft. The gear
clutch and hammering gear clutch are fitted with the middle
shaft. The swing rod bearing is movably fitted with the middle
shaft and is connected to the cylinder assembly through the
swing rod. The hammering gear clutch and the swing rod
bearing are provided with mating concave convex grooves,
and the primary gear and the middle shaft fit closely. The knob
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is connected to an operating mechanism. The operating
mechanism is adapted to fit with heel end teeth part of bull
gear, the gear clutch and the hammering gear clutch.

The operating mechanism comprises a stop plate spring, a
stop plate, a drilling gear paddle shifter, a paddle shifter
support, inner knobs, a hammering gear paddle shifter, a
tension spring, a paddle shifter spring and a guide pillar. The
stop plate spring, stop plate, drilling gear paddle shifter,
paddle shifter support, hammering gear paddle shifter and
tension spring are sequentially installed on the guide pillar in
order. The stop plate is provided with stop teeth to match the
heel end teeth part of bull gear and is positioned on one side
of'inner knob. The other side of the drilling gear paddle shifter
is snapped on the paddle shifter support. A tension spring is
provided between the drilling gear paddle shifter and paddle
shifter support. The other side of the paddle shifter support is
snapped on the hammering gear paddle shifter. A paddle
shifter spring is provided between the paddle shifter support
and hammering gear paddle shifter. The paddle shifters of
drilling gear paddle shifter are provided correspondingly on
each side of the gear clutch to clamp gear clutch. The ham-
mering gear fork of the hammering gear paddle shifter is
provided correspondingly in the groove of hammering gear
clutch.

To make the accurate function switch, the knob is provided
onone side with an elliptical paddle shifter diverged from the
knob center. The elliptical paddle shifter is provided between
the paddle shifter support and hammering gear clutch, and
also provided with a quadrant lug. A semicircular lug is pro-
vided on the other side with its outer edge supporting the
positioning plate of stop plate.

To prevent overload running, needle radial positioning is
adopted between the torque clutch and the rotary bush assem-
bly. The bull gear is movably fitted with the rotary bush
assembly. The torque clutch and bull gear are provided with
concave convex grooves integrally.

After adopting the above structure, the knob coordinates
with stop plate, paddle shifter support and hammering gear
paddle shifter in various conditions through elliptical paddle
shifter, quadrant lug and semicircular lug. The paddle shifter
support drives the drilling gear paddle shifter to enable the
gear clutch to be disengaged with the pinion and engaged with
toe end teeth part of bull gear. The hammering gear paddle
shifter drives the hammering gear clutch to disengage with
the swing rod bearing. Thus, the electric hammer can realize
smooth shift among five functions: single drilling 1, single
drilling 2, single hammering, hammer drilling and single
hammer angle adjustment.

Through torque spring, the bull gear is fitted with convex-
concave grooves of the torque clutch and is disengaged when
overloading in the function of hammering and drilling, single
drilling 1 and single drilling 2. It is characterized by simple
structure, flexible and convenient switch, low cost, safe and
reliable performance.

The benefits of the present invention are characterized by
simple and reasonable structure, flexible and convenient
switch, low cost, safe and reliable performance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic drawing showing the structure of the
present invention.

FIG. 2 is a schematic drawing of hammering and drilling of
the present invention.

FIG. 3 is a schematic drawing showing the co-operation
between knobs and operating mechanism in hammering and
drilling of the present invention.
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FIG. 4 is a schematic drawing showing the co-operation
between bull gear and pinion and the blade of gear of the
present invention.

FIG. 5 is a schematic drawing showing the structure of the
single drilling 1 of the present invention.

FIG. 6 is a schematic drawing showing the co-operation
between knobs and operating mechanism of drilling 1 of the
present invention.

FIG. 7 is a schematic drawing showing the structure of the
single drilling 2 of the present invention.

FIG. 8 is a schematic drawing showing the co-operation
between knobs and operating mechanism of drilling 2 of the
present invention.

FIG. 9 is a schematic drawing showing the structure of the
single hammering of the present invention.

FIG. 10 is a schematic drawing showing the co-operation
between knobs and operating mechanism of the single ham-
mering of the present invention.

FIG. 11 is a schematic drawing showing the structure of the
single hammer angle adjustment of the present invention.

FIG. 12 is a schematic drawing showing the co-operation
between the knobs and operating mechanism of the single
hammer angle adjustment of the present invention.

FIG. 13 is a schematic drawing showing the structure of the
bull gear of the present invention.

FIG. 14 is a schematic drawing showing the structure of the
gear clutch of the present invention.

FIG. 15 is a schematic drawing showing the structure of the
hammering gear clutch of the present invention.

FIG. 16 is a schematic drawing showing the structure of the
swing rod bearing of the present invention.

FIG. 17 is a schematic drawing showing the structure of the
swing rod bearing knob of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in greater detail to exemplary
embodiments of the invention with reference to the accom-
panying drawings.

With reference to FIG. 1 to FIG. 17, a light single-button
multifunctional electric hammer comprises a hammer body
(not shown), a motor (not shown), a rotary bush assembly (1),
a cylinder assembly (6), a torque spring (2), a bull gear (see
FIG. 13, the bull gear consists of two parts: one part is the heel
end teeth part with multiple teeth, which is named in abbre-
viation as the heel end teeth part (3); the other part is the toe
end teeth part with fewer teeth than the heel end teeth part,
which is named in abbreviation as the toe end teeth part (4)),
a torque spring (2), a transmission mechanism and a knob
(26). The transmission mechanism comprises a pinion (7), a
gear clutch (8), a middle shaft (10), a hammering gear clutch
(9), a swing rod bearing (11) and a primary gear (12). The
pinion (7) is movably fitted with middle shaft (10), is adapted
to engage with heel end teeth part (3) of bull gear and is fitted
with inner gear of the gear clutch (8). The gear clutch (8) is
adapted to engage with toe end teeth part (4) of the bull gear.
The gear clutch (8) and hammering gear clutch (9) are fitted
with the gear shaft of middle shaft (10). The swing rod bear-
ing (11) is movably fitted with middle shaft (10) and is con-
nected to cylinder assembly (6) through the swing rod. The
hammering gear clutch (9) and swing rod bearing (11) are
provided with mating concave convex groove. The primary
gear (12) is fitted with the middle shaft (10). The knob (26) is
connected to operating mechanism. The operating mecha-
nism is interlocked with heel end teeth part (3) of bull gear,
gear clutch (8) and hammering gear clutch (9).
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The operating mechanism comprises a stop plate spring
(13), a stop plate (14), a drilling gear paddle shifter (17), a
paddle shifter support (20), a hammering gear fork (23), a
tension spring (21), a paddle shifter spring (24) and a guide
pillar (25). The stop plate spring (13), stop plate (14), drilling
gear paddle shifter (17), paddle shifter support (20), hammer-
ing gear fork (23), tension spring (21) and paddle shifter
spring (24) are installed on the guide pillar (25) in order. The
stop plate (14) is provided with a stop tooth to match the heel
end teeth part (3) of bull gear and is positioned at one side of
the knob (26). The other side of the drilling gear paddle shifter
(17) is connected to the paddle shifter support (20). A tension
spring (21) is provided between the drilling gear paddle
shifter (17) and the paddle shifter support (20). The other side
of the paddle shifter support (20) is snapped on the hammer-
ing gear paddle shifter (22). The paddle shifter spring (24) is
provided between the paddle shifter support (20) and ham-
mering gear paddle shifter (22). The paddle shifters of the
drilling gear paddle shifter (17) are correspondingly provided
on the each side of the gear clutch (8) to clamp the gear clutch
(8). The hammering gear fork (23) of the hammering gear
paddle shifter (22) is correspondingly provided in the slot of
the hammering gear clutch (9).

The knob (26) is provided with an elliptical paddle shifter
(27) diverged from center of the knob on one side. The ellip-
tical paddle shifter (27) is provided between the paddle shifter
support (20) and the hammering gear clutch (9), and The
elliptical paddle shifter (27) is also provided with a quadrant
Iug (28) and a semicircular lug (29) on the other side. The
outer edge of the semicircular lug (29) supports the position-
ing plate of the stop plate (14).

Needle radial positioning is adopted between the torque
clutch and the rotary bush assembly. The bull gear is movably
fitted with the rotary bush assembly. The torque clutch and
bull gear are provided with mating concave convex grooves
integrally. If torque clutch skids from bull gear, failing to
transfer the rotating force to rotary bush assembly, the drill
will stop for overload protection. After the load is lightened,
the electrical hammer will restore normal work.

Reference will now be made in greater detail to exemplary
embodiments of five functions of the present invention with
reference to the accompanying drawings.

The structure of the hammer drilling function of the present
invention is shown in the FIG. 2 and/or FIG. 3. The elliptical
paddle shifter (27) and the quadrant lug (28) are clamped
between paddle shifter support (19, see FIG. 1) and hammer-
ing gear paddle shifter (22). An external dome of the semi-
circular lug (29, see FIG. 17) supports the positioning plate
(16) of the stop plate (14). A tooth blade (15) of the stop plate
(14) is disengaged from the heel end teeth part (3) of the bull
gear while the pinion (7) is engaged with the heel end teeth
part (3) of bull gear. Actuated by the drilling gear fork (18, see
FIG. 1) of the drilling gear paddle shifter (17), one end of the
gear clutch (8) is engaged with the teeth of the middle shaft
(10) and the other end engages with the pinion (7). Actuated
by the hammering gear fork (23) of the hammering gear
paddle shifter (22), the internal tooth of the hammering gear
clutch (9) is engaged with the teeth of the middle shaft (10).
The hammering gear clutch (9) is connected to the swing rod
bearing (11) through mating convex-concave grooves (31,32,
see Gifs. 15-16). During operation, the motor output shaft
drives the primary gear (12) and consequently the primary
gear (12) drives the middle shaft (10). The middle shaft (10)
drives the rotary bush assembly (1) through the gear clutch
(8), pinion (7), heel end teeth part (3) of bull gear and torque
clutch (5) to transfer rotating force. The middle shaft (10)
drives the swing rod bearing (11) through the hammering gear
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clutch (9). The swing rod bearing (11) drives the reciproca-
tion of cylinder assembly (6) to impel an pneumatic striking
part of the cylinder assembly (6) to strike a ram, transferring
impact energy to realize hammer drilling function of the
electrical hammer.

The structure of single hammer angle adjustment function
of the electrical hammer of the present invention is shown in
FIG. 5 and FIG. 6. When the knob (26) is switched to the
single hammer angle adjustment mode in downtime as shown
in the FIG. 6, the positioning plate (16) of the stop plate (14)
will contact with the semicircular surface of the semicircular
Iug (29, see FIG. 17) on the knob (26). The rotation radius of
knob (26) and the position of the stop plate (14) remain
unchanged. The teeth (15) of the stop plate (14) remain sepa-
rated with heel end teeth part (3) of bull gear. The rotation
radius of the contact surface between the quadrant lug (28, see
FIG. 17) and the hammering gear paddle shifter (22) remains
unchanged, and the hammering gear paddle shifter (22) also
remains unmoved. The hammering gear clutch (9) is con-
nected to the swing rod bearing (11) through the mating
convex-concave grooves (31, 32, see FIGS. 15-16). When
change occurs to the rotation radius of the elliptical paddle
shifter (27) and the paddle shifter support (20), the elliptical
paddle shifter (27) deviating from the rotation center drives
the paddle shifter support (20, see FIG. 1) to move to the right,
and consequently the paddle shifter support (20) drives the
drilling gear paddle shifter (17) and the gear clutch (8) to
move to the right and is disengaged from the pinion (7). Now
the pinion (7), heel end teeth part (3) of bull gear, torque
clutch (5) and rotary bush assembly (1) are in neutral trans-
mission mode, the rotary bush assembly (1) can easily adjust
the angle of drills to realize function of single hammer angle
adjustment of the electrical hammer.

The structure of single hammer function of the present
invention is shown in the FIG. 7 and FIG. 8. When the knob
(26) is switched to the single hammer mode as shown in the
FIG. 8, the positioning plate (16) of the stop plate (14) will
contact the semicircular surface of the semicircular lug (29,
see FIG. 17) on the knob (26). The rotation radius of the knob
(26) is at the minimum. The tooth blade (15) of the stop plate
(14) is engaged with the heel end teeth part (3) of bull gear.
The rotation radius of the contact surface between the quad-
rant lug (28) and the hammering gear paddle shifter (22)
remains unchanged, and the hammering gear paddle shifter
(22) also remains unmoved. The hammering gear clutch (9) is
connected to the swing rod bearing (11) through mating con-
vex-concave grooves (31, 32, see FIGS. 15-16). When change
occurs to the elliptical paddle shifter (27) and rotation radius
of'paddle shifter support (19), the elliptical paddle shifter (27)
deviating from the rotation center drives the paddle shifter
support (19) to move to the right, and consequently the paddle
shifter support (19) drives the drilling gear paddle shifter (17)
and the gear clutch (8) to move to the right and is disengaged
from the pinion (7). Now the pinion (7), heel end teeth part (3)
otf’bull gear, torque clutch (5) and rotary bush assembly (1) are
in neutral transmission. During operation, motor output shaft
drives the primary gear (12) and consequently the primary
gear (12) drives the middle shaft (10). Since the gear clutch
(8) is separated completely from the pinion (7), the pinion (7)
does not transfer rotating force, and heel end teeth part (3) of
bull gear, torque clutch (5) and rotary bush assembly (1) do
not rotate and cannot realize the function of drilling. The
middle shaft (10) drives the swing rod bearing (11) through
the hammering gear clutch (9). The swing rod bearing (11)
drives the reciprocation of cylinder assembly (6) to impel an
pneumatic striking part of the cylinder assembly (6) to strike
a ram, transferring impact energy to realize the function of
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single hammering function of the electrical hammer. The
tooth of the stop plate is engaged with the heel end teeth part
otf’bull gear to lock the rotary bush assembly and to prevent the
rotary bush assembly from rotating, thus ensuring the angles
of drills unchanged at hammering.

FIG. 9 shows the state when the knob is switched to the
single drill function 2, and its structure is shown in FIG. 10.
The positioning plate (16) of the stop plate (14) contacts with
the semicircular surface of the semicircular lug (29, see FI1G.
17) on the knob (26). The rotation radius of knob (26) is at the
maximum. The position of the stop plate (14) is the same as
that for the hammer drilling. The tooth blade (15) of the stop
plate (14) is separated from the heel end teeth part (3) of bull
gear. The pinion (7) is separated from the gear clutch (8) and
the heel end teeth part (3) of bull gear. When change occurs to
the contact surface of paddle shifter support (20) and the
rotation radius of the elliptical paddle shifter (27) of the knob
(26), the rotation radius of the knob (26) is at the maximum.
The elliptical paddle shifter (27) deviating from the rotation
center drives the paddle shifter support (20) to move to the
right, and consequently the paddle shifter support (20) drives
the gear clutch (8) and drilling gear paddle shifter (17) to
move to the right. Tensioned by the tension spring (21)
between the paddle shifter support (20) and the drilling gear
paddle shifter (17), the outer tooth of gear clutch (8) is
engaged with toe end teeth part (4) of the bull gear. The gear
clutch (8) is disengaged from the pinion (7). When change
occurs to the rotation radius of contact surface between quad-
rant lug (28) and hammering gear paddle shifter, the hammer-
ing gear paddle shifter (22) moves to the left. The hammering
gear fork (23, see FIG. 1) drives the hammering gear clutch
(9) to separate from mating with the convex-concave grooves
(31, 32, see FIGS. 15-16) of the swing rod bearing. During
operation, the motor output shaft drives the primary gear (12)
and consequently the primary gear (12) drives the middle
shaft (10). The middle shaft (10) drives the rotary bush assem-
bly (1) through the gear clutch (8), toe end teeth part (4) of bull
gear and the torque clutch (5) to transfer rotating force. Since
the hammering gear clutch (9) is separated completely from
the swing rod bearing (11), the swing rod bearing (11) does
not drive the reciprocation of the cylinder assembly (6). The
pneumatic striking part does not perform the function of
hammering but realize the function of single drill 2.

FIG. 11 shows the state when the knob is switched to single
drill 1, and its structure is shown in FIG. 12. The positioning
plate (16) of the stop plate (14) contacts with a semicircular
surface of the semicircular lug (29, see FIG. 17) on the knob
(26). The rotation radius of the knob (26) is at the maximum.
The position of the stop plate (14) is the same as that for
hammer drilling. The tooth blade (15) of the stop plate (14) is
separated from the heel end teeth part (3) of bull gear. Actu-
ated by the drilling gear fork (18) of the drilling gear paddle
shifter (17), one end of the gear clutch (8) is engaged with the
teeth of the middle shaft (10) and the other end is engaged
with the pinion (7). The pinion (7) is separated from toe end
teeth part (4) of bull gear. When change occurs to the rotation
radius of contact surface between the elliptical paddle shifter
(27) of the knob (26) and the paddle shifter support (20). The
rotation radius of the knob (26) is reduced. The position of the
paddle shifter support (20) is the same as that for hammer
drilling. Tensioned by the tension spring (21) between the
paddle shifter support (20) and the drilling gear paddle shifter
(17), the pinion (7) is engaged with the heel teeth part of bull
gear. The rotation radius of the contact surface between the
quadrant lug (28) and the hammering gear paddle shifter (22)
remain unchanged. The position of the hammering gear
paddle shifter (22) is the same as that for single drilling 2. The
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hammering gear fork (23) of the hammering gear paddle
shifter (22) drives the hammering gear clutch (9) to disengage
from mating with the convex-concave grooves (31, 32, see
FIGS. 15-16). During operation, the motor output shaft drives
the primary gear (12) and consequently the primary gear (12)
drives the middle shaft (10). The middle shaft (10) drives the
rotary bush assembly (1) through the gear clutch (8), pinion
(7), heel end teeth part (3) of bull gear and torque clutch (5) to
transfer rotating force. Since the hammering gear clutch (9) is
separated from the swing rod bearing (11), the swing rod
bearing (11) does not drive the reciprocation of the cylinder
assembly (6). The pneumatic striking part of the cylinder
assembly (6) does not perform the function of hammering but
realize the function of a single drill 1.

The invention claimed is:

1. A light single-button multifunctional electric hammer,
comprising a hammer body, a motor, a rotary bush assembly,
a cylinder assembly, an operating mechanism and a knob;
wherein the motor, rotary bush assembly, cylinder assembly
and the operating mechanism are installed in the hammer
body; the knob and a paddle shifter assembly are interlocked;
the light single-button multifunctional electric hammer also
comprises a bull gear and a transmission mechanism, the bull
gear comprises a heel end teeth part and a toe end teeth part;
the heel end teeth part has multiple teeth, the toe end teeth part
has fewer teeth than the heel end teeth part, the transmission
mechanism comprises a pinion, a gear clutch, a middle shaft,
a hammering gear clutch, a swing rod bearing and a primary
gear, the pinion and the middle shaft fit closely; the pinion is
adapted to engage with the heel end teeth part of the bull gear
and is engaged with an inner gear of the gear clutch; the gear
clutch is adapted to fit with the toe end teeth part of the bull
gear and is fitted with the middle shaft; the gear clutch and the
hammering gear clutch are fitted with the middle shaft; the
swing rod bearing is dynamically fitted with the middle shaft
and is connected to the cylinder assembly through the swing
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rod; the hammering gear clutch and the swing rod bearing are
provided with mating concave convex grooves, and the pri-
mary gear and the middle shaft fit closely; the knob is con-
nected to the operating mechanism; the operating mechanism
is adapted to fit with heel end teeth part of the bull gear, gear
clutch and hammering gear clutch; wherein the operating
mechanism comprises a stop plate spring, a stop plate, a
drilling gear paddle shifter, a paddle shifter support, an inner
knob, a hammering gear paddle shifter, a tension spring, a
paddle shifter spring and a guide pillar; the stop plate spring,
the stop plate, a first side of the drilling gear paddle shifter, a
first side of the paddle shifter support, the hammering gear
paddle shifter and the tension spring are serially installed on
the guide pillar; the stop plate is provided with stop teeth to
match the heel end teeth part of the bull gear and is positioned
onone side of the inner knob; the other side of the drilling gear
paddle shifter is snapped on the paddle shifter support; the
tension spring is provided between the drilling gear paddle
shifter and the paddle shifter support; the other side of the
paddle shifter support is snapped on the hammering gear
paddle shifter; a paddle shifter spring is provided between the
paddle shifter support and the hammering gear paddle shifter;
the paddle shifters of the drilling gear paddle shifter are
provided correspondingly on each side of the gear clutch to
clamp the gear clutch; a hammering gear fork of the hammer-
ing gear paddle shifter is provided correspondingly in the
grooves of the hammering gear clutch.

2. The light single-button multifunctional electric hammer
as set forth in claim 1, wherein the knob is provided on one
side with an elliptical paddle shifter diverged from a center of
the knob; the elliptical paddle shifter is provided between the
paddle shifter support and the hammering gear clutch, and
also provided with a quadrant lug; a semicircular lug is pro-
vided on the other side with its outer edge supporting a posi-
tioning plate of the stop plate.
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